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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve printing quality 
by a method wherein the difference in an ejection speed 
of an ink drop between ink chambers is eliminated by 
suppressing a crosstalk. 

SOLUTION: In the case where the ejection of ink is 
executed in such a manner that a pressure change is 
applied to ink in the ink chamber by applying a driving 
wave consisting of one or more driving pulses to a 
piezoelectric member forming a partition wall of each ink 
chamber, the driving pulses are constituted of an 
expanding pulse W4a for expanding the volume of the 
ink chamber, a contracting pulse W4c for contracting the 
volume and a predetermined resting time period W4b 
provided therebetween. 




W4c 

r 



J 



— AL 



LEGAL STATUS 

[Date of request for examination] \ 

[Date of sending the examiner's decision of 
rejection] ' 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAA0IaOvrDA414019103Pl.htm 9/4/2003 



/ Searching PAJ 



Page 2 of 2 



[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAA0IaOvrDA414019103Pl.htm 9/4/2003 



<19)H*BMMW (JP) 02) £t HI 4# p^F ^ $S (A) 



(50 IntCl. 7 
B 4 1 J 2/045 
2/055 



warn* 



<ll)ttfftt»&BHH» 

#gg2002- 19103 
(P2002-19103A) 

(43)&H H ¥/£14¥ 1 /323B (2002. 1.23) 



F I 

B 4 1 J 3/04 



10 3A 2C057 



SSSfsR W^«©SC3 OL (4 9 1) 



(21) £BR#^ »S2000-208792( P2000 - 208792) 

(22) tfffig B ¥*12<¥ 7 B 10 B (2000. 7. 10) 



(7DHHA 000003562 
(72)«W# « 
(74)f$SA 100058479 

F^-A(##) 20057 AF40 AG45 AL25 AM21 AR08 
AR16 BA05 BAH 



(54) KS^ft] -f>^x-/ b*\y H CDJ«»J&« 



(57) [Bft] 

[RH] ^oxh 
W4 c £ r c^f^f/N/u 



W4c 



xB](CKJtfc@ff3£wtt:±I^IWW4 b 



W4b 

«> 






0 


1 2 3 



-AL 



W4a 



(2) 



ftBB 2 O O 2 - 1 9 1 O 3 



1 

[#tfMr#a>jfiia] 

nfcRttfc>f m&-fZ>( **mbmm&lz 

i^ift u r gEMShfti- z>t?3-~^—? xmm L T 

«ScSa?iJt-^c!r t fed, miB-Y-^^S^-ttt-eniiiiL 
SI $ *S «X*B^/u x tgff ^(Of^jhl* W 4rlxit T Bute 

y Y^y Kc0^®J^lW o 

*S J: 5 ICR* Lfc ^ <t «r4*«t-T 5»**i15tt<75>f 
b^y K£>Klb!gK. 

m<D&ik{cffc c X &Jz'</i>x b M^>x t ^RUco^iL 
[M^Pffl&fftW] 

[0 0 0 1 ] 
[0 0 0 2] 

'>*iy h^y h'^fiibiitlf^o zco^y K(i, HIST* 40 
ttW e>ftfc#ft(7M > * *Sri**««c3fe-<5 ^ t 

[0 0 0 3] 0»Jxill T^fax^^^LtElM^ 

^-±91^ 2tfccoft*Jg(OEE11S|5*tl , 2 

*S£t ^ctSff^-f&jT^ftiJlcr&ji >tg*H:45 J: 5 (c:3g£ 



2 

[0004] -eit, j >?^4co&mki&m^mmm 
4 comm^mmtii 3 <nyM±,mzm t < *y 

^r;isj y*^£t)mm6&Bf&L, 3 tD«JB±B5M 
[0 0 0 5] MrEEETOWl-, 2C0-T >^^4co±(C 

y?im$a 1 0*Rltfc^«l 1 icj: «9|!B8LTl^5 0 

P 1 2^S{tfc^U -<7^/i/-hl 3£jg##J-Cjg 

[00 06]fc Z.<r>*(> 9 */ * y V^y K^ftf^JW 

[0 0 0 7] 5 0(0^>^i4a s 4b, 4c, 4d, 
4eCf II, #^>^i4a-4e^tg5a-5e 
^ilEC L/;ftl-C**^Y V^14 c(7)Hi5 c 

9(Cf>ffi^^Sv>ic^Mfli|(C^V^TV^5fci6, Ell 

4 cf^rSffiiJffifi><^^^4 c <?;>3£|jt£ri|X$H~<5 J: 9df*g 

[0 0 0 8] ^V^i4a-4eOtS5a- 

-r^^>^^4 a> 4b. 4d, 4e(7)li5a > 5 
b , 5 d , 5 e {ZjEW£$:WlK\-t~Z> @1 6 CO ( b ) 
IC^-T J: 9 (C, >^^4 c ^S^5 c (O^ffliJ^lii^lC 

^c^, ^<Dj >?^(D?gm£fcm£-&z>^tx^ 
mft<Di±t}$:m#)4 >^p±ffip i 2/j*&>f v^sssrota 

[0 0 0 9] r^M^v^ y h — jy K£rHIRfcJBI!)£ 

L/c^>^^*i-3, i-2, i-1, i, i + 1, 
i+2, i + 3 kLXmW-tZ 0 

[ooio] mn&tew i ft, mi ? {c^-rx ? g] 

W2 b/j^/j:5JBI*^/u^a) i oxttli**^.*:^ , IS. 

[ooii] coi^fe^^^aiiii^Hifitffi**** 

i - 1#0&O< i + lS^cO-Y >?m%t<0&^*W.Wi 



(3) 



*$BH2 0 0 2-1 9 1 03 



3 

^t(D^(D i-2#@, i+2f I <D4 > ^ i - 3 # 
SRTf i + 3#g(D^ V^^^ffiih^^^t-^^i^W 

[0 0 1 2] -ttet>h, Ktt i - 3#@, i# 

i 4- 3#gCD-f V^^^PP^ft-r^^^^P^t-^ 

5i±2t@, i ± \&%(n^ ^tmzmtf^wmts^ 

*fc, i-2#g, i + 1 §B<7M ^^ftl^ 
ttP«fUK«$**V\ i+2#l io 

[0 0 13] B»/^^*r*«-r«l£*^^W2 a CO 
/«/U*BSISM6£r 1 AL, iRI/n/^W2 bO^^ffl 

— , 3h&\,^i, fii£frbJEi±^kfc&-fz>tiffflx\ -o- 
ttBc-efcs. 

[0014] l o(/)lfj^/u^(:j:oT l oco-f 

[0 0 1 5] retb^/u^fcVx-fci: #<7)>< v^^tfjft 
(D&hTfc QX^ ^?M<D?£f%&1fc*'tZ><nx\ 

i 2/j*(b^>^o±m£ti3o 

[0 0 16] l|X^°/UXW2 b<r)±Llb±.fr*)frh 1 AL 

0#F^^ig L It t # >T v * co@ Wgttlc J: 9 ^ y^cofEt) 
BSIH»i81-5 i: , >f > * <D1£J){t4 > ? ooB#«»U <£ 

*£rF-PAP-f £ * -T? V * ^rt</M > ? ooEE^tiH 1 9 



4 

[0017] 

i"5'Baiffi^fc5o EI2 0(i, 7*oB»^yu^*»&*5 
IPibjfiff^Wl {CX *) 3oio#<D^ V^^SrPP#(c7 Kp 
yTTEWLfc*!* («T\ l/3lSll*«tti:W-r5 0 ) 
t 6o4o^O^>^^*PB#(C7 Kn y^WmLrtzm^ 
(BIT, l/6[W|fl$iEttcbl*i~ 5 0 ) 0>#>f >?ffi<w± 

aaasrjtelufcia'c, A«i/3iPii*Ktt^»^*:* 

U □«il/6|S]«FWKio»^S:*Lr^a. rcoH^ 
B#^»ir l/6H«PKfti:t'*:*<*4o-CP5li* 
[00 18] 1 / 3 P 

SSrJBtt-*- 5 i - 3#S-<^ ^^ i + 3# 

g co > ^ ^$rP0#i^m®j ^-tts/^s/j^-e-r > ? cop±m 

|co^Tlil/3WI*K«i4:Bli:*fl=lw/cC9, *fc, 8>J 

[0 0 19] ^^6T% *8Mfli^7*-K^>f^ 

C3£%x.. KOja«£*JC««WS:tToTia2 1 
[0 0 2 0] -T @ 2 1 (il/3fW]0#IEi(j^ 1/ 
>^SrtcD^ if coS* 60 j±/jig*I^^^^-tir 

^WHW«»Ja»lALi:^B8«(^ fr = l/(2A 
L) fc/jCoTV^So 

[0021] i/3[^^IE»it 1/613 

ofc 0 Z60J:9(^, S6*fi0^y KiEtdTii l otD^ >^ 
jjgcOPtttlifj^^n^TLfcfg, iRIB^VU^W2 b(7)5:^T 



(4) 



ftM 2002-19103 



5 

[0 0 2 2] :O^DXF-^(t 4 <nE.JifrEEM 
tttt Sr £ -fr 5 * |c|g Sot, JE««» ^B'Jtt 
Sr±ffn<J«^$*5w<!:*ST*#S 0 L^Lft#«b, EE 

[0 0 2 4] 

ft*-*-* r * ^ * i - * T'ffiffi£tit/$ l -cmwEwra t 

xtTf^z*.*.—? &mwmft is-&x^<D^ > ^ i£ 0 

fit* <h HXffi&lfe 0 iS LfTo T >f > ^ fltffl P ^ 6 *»<7>>f 
[0 0 2 5] »#Jl2E*W>38fPi(i, »**llE*co>r 

is? v b^y \<<DmW}^m^^^x s t&±s<s\s*k 

* <7>H*Ti6«>fia#lld«? L < ft* <t 9 l:RSLfc - t icfc 
* 0 

[0 0 2 6] m*!l3EttOtt91ti:, 
i: T </u x t nxffi/ 7; t to M 0>ttJk 0#Pfl * 8: ft S 

[0 0 2 7] 50 



6 

iKw<nnmv>jtm] sit. *mw<nmm<DBm&mM 
y b^y Y<r>mmmm.<nmf&*7Firzfu y?mxhz> 0 

Hll:j3^t, 2 1I1 #$SSr*»J»-r5^y = > h 
p^7, 2 2(1 :^/yy^3yhD-7?i^?)(D 
HiJBiJ'x-^^IStfti-SiS^^^-y , 2 3fi, fliite^U > 
i»cj:0«»psft % BtoEHflM * y 2 
2fcK«LfcH«<^-*«r^ y KBttSK 2 4 

[0 0 2 8] Suffix y KJB»EK2-4ttRnigij7 ff — ^CiS 

^i^iy h^y K2 5S:llt5J:5l:iot^5. 

s/ KieftlelK 24W>^ v?oi y y K 2 5 «rJE 
B^Sfc#<oJE».»ffl?ttffifttt^#jai[iiBS2 6i:iot 

^hn-721 {d£ «9©M^ti5 J: 5i:i.oti^o. . 
[0 0 2 9] *H16o^Ji^fflV^5>r>^ v^y h^y. 
K2 Sfiv-^T^— Y9<i.-f<T><<>9*Jx.y V^y VX 

[0 0 3 0] El 2 -El 4 (i'v y Kffi«I@K 2 4 /jW is ? 
is^ y b^y K2 5(7)^>^^^|gii3i-*<ir#C7)K»I& 
ff^/TtiTfc5 0 ft*3. 11*, i-3, i-2 N i- 

[0 0 3 1 ] 02 J±#-< i - 3 — i + 3 {C^tl^f 

tlJE<DMHL %:ffxfi£<0 9 4 x > ^XWMLX^ti^ti7 K 

LT^y^ti -3 - i +3*^:4x^*17 Kp y^iH 
[0 0 3 2] H2cOJB»KJKSrttfflLTtH3WB»«[ 

[0 0 3 3] I^yxT^h^^^^hU i - 
3#@, i +3#B"W>f ^^^tt^JEft-rs 

#-ta>IB](w*>5 i ±2^^, i ± 1 #gC0^ 
i*lcKft$-fri5ct\ ifc, i-2#S., i + iSgoo^f 

@, i + 2#s<7)>r ^^^fiiei^sb-rs^-e^p^icifc 

5iS@, i + l #B<7M ^^*(4IBI«PliBft*-B:ft^ 

3 5>wse«hz j: «9 ,ig«j-r a -f > ^ ^twBis-r s>f > ^ m 

[0 0 3 4] H3iC^-fftK«|»JKW3l±, I4t^t 

*^ccoa?ffij^^/u^w4^ 7oigfto/c^coT\ -tn-en 



(5) 



2002-1 91 03 



7 

[0 0,3 5] ~ C0-f >^ zc y y Kli, ~<7)I*®}^ 
1 Koy^BlftL, :wli^/^W4 3)S 1 — 7 

10 0 3 6] fi*A°/WW4 a CDtp '6 t KHi'^ J* W 4 10 

^W4 a <nss/\sx\%mmi* i a Lt-u^^n, nx^/u 

*W4 c (^/>yU^H#BB(6li0. 6AL- 1 AL^I> 

[0 0 3 7] SC. ll4t^^tlSggSft>'^^^Y>^ 
-f, ffi^> > >/U^W4a(i^(7)K^^03 , Z:^T^^ T'-T >^ 

45o ^Lt, aSflgoSt^T^ 1 ?^^ 1 AL^Wg 

*9 lEffi P 2 !C^5o £ibl-, ii^>^W4a^5 
>^^iKSlLT-r >^G0J£^JiP P3C 

[0 0 3 8] >T V^cOPiffi/^M^^tlT/j^ioi^-O. 

iiH^lgibtcj: «9 HffiP 4(:|5i:5o fit, tt*/^ 
*W4 a (n±L-h±.tfiQfab 1 AL&igLfc»#£-C\ -Y > 
^WifflaMfcT-f * 0 -tC0B#^-Ct*:Ji:fl#raW4 b#**T 
L, i[$tfg^/u;*W4 cW4*,±35S0l: iot^y^Kj: 
ftUBU >T >^^ft£Ett«(±'P 5/j^P 6(attfp£*i 

'So 

[0 0 3 9] l|X«g/</UXW4 c CO\th±_fc *) frh 1 A L 
SifiLfcl%&-Cf±, >T V^OEE^J^jEJEP 7MotV 40 
5 0 ^<^P#/£T*iM^/U*W4 c #3£*>Ttf s 9 s tfXfiSL 

<tA/iro^/j:S 0 -co<fc9(c, 114 (i^i-IMb'^** 
>f > ? is*, y h^y Y<r>4 > ?^(c#;L3 itCJ: «9 , 

[0 0 4 0] S 6(1, ia3(c^i-7fl<OK»^u^«ril 
fcfcaa&ttJKw 3 ic J: «9 3 £ <r>4 > * SSrlUNMc 7 
k p y yimm L fc«3* (HT, 1 / 3 PII«En t 



8 

(KT> l/6P^W«ii:»^-5o ) CO^V^ 
MO«:lijaflE«:«:«Lfcia-X*«>5. 4*5, AI4 1/3H 
B*K»ojfr&fc*U □Jil/6l3B#Kftcp»^S:*L 

[004 1] Sfc, B7lt l/6[f^B#SEft0#<7M 

iBoptffliiftl-SEti- 4 i/3(wiB#iBtfiB#c7)^ >?m<nw±. 

[0 0 4 2] H«>& t »i»5 i 5 ca*»-eiittlc 2 'K 
<4ot^8, ceo J: 9 *mifc<nMteX-tef p* h 

So 

[oo4 3]^\ ro^jfi^ffi-e«ia4(c*-r«fi!c 

<D{zML, r^-CttH9^»5>lt*:igSr.*-rJ:5(c % IE 
;^W4 a SrSl^Ttf S J: 9 i: LTV^So 

[0 0 4 4] I<7)J: 9 (Cffi»l^>VU^ra^3f^<7^JtB#Pfl 

^ 4* ^ t ofl#pan 2 a l tcf* o fc * * mmm mzmt 

[0 0 4 5] */^, mW)/<^xk It, H 1 0(c^i-J: 

W6 (i, te^/^U.XW6 a OO^^^iK^gy^uxWe c ^ 

c (7) ^ n/U 7s B$mM 4: * ^ fc t T\ ■ * <D fti* it 0#Pb1 W 6 
biil AL J: f9 fcg<7iS 0 

[0 0 4 6] ~<n X 9^iE®J^^I^XW6(i, 0»Jx.(i, ft 

6 c 4rBiJDi-5R#^T-«KL-C^S J: Kco4i^ 
K^\$)\Xfo*), -(DXott^y KUSstLTJi, «t <9 — S 

-TSo 

[0047] ^^i^, ffi^j6»^««it^i:riixag^^ 

/u^(?^ll;/±^ffi:< Lfc(2 l l (c^i-J: 9 /jrKft/^u^w 

li, K^MW7 a CO^^irlRffi^^U^W 7 c (0^,1- 
konmm& 2 ALiCf^ofc^S, (XS|^VUXW7 coo 



(6) 



ttM 2002-19103 



9 

tiRffi/^U^W7 c t <Dffl<Dfo±£ffflW 7 bill ALT' 

[0 0 4 8] mz y ^mm^itKomm^mm^mm^^ 
z> 0 z<Dmm<nwm&. mi 2[z^-rxo^, <<^w 

x- v Y^v K2 5 [zz<D^y Fcnm&ZWitti-tZUJM-t 

[0 0 4 9] -T^^^, fe^:^N^^^HX^^^^0#^ 

w&-5-?tz>&m. mm. fcmw&mte wmm*. urn 

- y K 2 5 c^Jt Sr^ttJi-S^ fatM > ? fiKSrlHSW 
f^ffi L % . Btttf JKMfVIsM 2 6 i±»£-fe 

c * x MrE?a« -7 — :/ 2 8*^8 s -f -o is *r«»JS jw & 

[0 0 5 0] -ftlcj:*;, m^y K»JW§H»2 4fi^ 
K2 5 (7)^ ^^asicftcDTte:^^ 

[0 0 5 1 ] ccoji^ii^x^v^^ Y^y K0}iSJKS: 

Ltz4 >v com mmmmm^fc c fc js*'^* t «x«g^< 
[0 0 5 2] grig ufc#*J6cojg(6-e(i>f 

[0 0 5 3] -w 

(t 3 Y > * jfficonitbi&K <7)^&& < L TWWJp n p®^fp]± 
[0 0 5 4] ifc, W*«2E<ft(^56W«3j;ntf, £fe 



10 

[0 0 5 5] ifc, »*3S3fi£*cO«MtCj:ixtf, £<b 
StRttawf, >r > * ft t T fc#«iii«)«c 

[BS^IRVftRn] 

[Ell] *8fl^Sw*lli:*ilt5'f^^^^^ 
• [[3 2] im^SS^ff^^^tt^^^ KK*ft»«Sr*^ 

He 
Ho 

[m 5 ] [3 4 <nmWi'*^* ^(c^lAp Lfc <h # <t> 

[0 6.] PJ*t£<7)ff^(Cio^r 7<@(7)JE«I^/^^*iifc 
fcK«l«»^J:9 l/3|SJR#SE»Lfc»^i: l/6|BIWr 

[08] P*JS^*^*5«tSfli<o^jx KK»»»«Sr 

[0 9] H8U43Jt5K»«^<pio^Ki!i/^u^^«l 
^^^-t-0 o 

[0 10] |Pl^lft^ffi(cfc*+5fll^JEft^^^«S:^ 

[011] PlIilS^lfiUtiJtSte^Kft^^u^WSr^ 
i~0o 

[012] ^m<^i^Mm(Dwmiz^^4>9^^ 

[0 13] IPI^lt^^SKrtJJtSaffi^-^KOfllricSr 

[0 14] -r>?v^ y Ko«*Sr*-t-«t»fffi 
0. 

[0.1 5] -f^v^* h^y K^^»«lSfE0o 
[016] > ^ is*, y h^y FnmtfiM&i&Wi'. 

[017] m$<v3ftmmmm<nmmmz&^m c 

[018] 01 7 <nm#h&M<o i owll/^^^iS 

^7^f0o 

[0i 9] 0i 8comm^^^^4 >^m^mttzt 



f 



(7) 



11 

[El 2 01 IS*W7fl^Kft^^^*iifafcJB*afe«f(- 
J: 9 l/3IW$K»Lfc»^<!: 1 /6 mttlUb Lfc4§£ 

[122 1 ] Se*0 1/3|PH*»fti: l/6|s10#iK»3CO^ 



4#BB 2002-19103 
12 



[mi] 



1, 2--JE»WW 
4* — < 

1 2 f >-^P±tBP 

2 KJEttfelB 

2 5 — f h'^y-K 
2 6 -BI!itt»IMIfli[§IK 

[B2] 



7 
'J 

> 

□ 
p 



-26 



i-2 -JUUUUUUl fUUULnjULJU^ 

i-i -juuuuuui — njuuuuui ajuuuuui_ 

^ i — ruuuuuui fuuuLajin_majuuui_ 

1+1 -JUUUUUUl fUUUUUUl_fLflJUUUUL_ 

i+2 -JUUUUUUl fuuuuuui__njuuuuui_ 



.24 



.25 



i+3 -JUUUUUU] nnnnnnn nnnqnnfl 



[E3 4] 



[[23] 



^W3 

i-2 

i-1 



✓W3 



✓W3 



W3 



1 niWWF 
i+1 uWlrWi^ >3 

i+2 ^5 ifWWF 

^niWW^ 

[SI 5] 



W4c 













W4b 

1 ' * 






0 




l 


3 



-AL 



W4a 



[06] 




6 



g g 2 g s £* 



—I 1 1 I L_ 



1 2 3 4 5 6 7 



1/eraiMHHi 



2 3 4 5 6 97 

- - * * 2 *^ 
0 ° i ft* 



s 



[119] 





i 


J 1 , 




2 { 


3 AL 



(8) ttffl 2 0 0 2 - 1 9 1 O 3 



[18] 

^iWW -wi 

-* u¥uWW^ - W5 

uVWuW^ 



1(219] 



W4C 



W4c 



^W5 



1 tWAW 

h-1 mmF— 



W4b 




W4d 


W4b 

/ . 


i 




0 


1 J 


? c 




4 


5 


8 


AL 



i+2- 



.W5 



iiVWVW 



W4a 



W4a 



[Hll 0] 



[il 1 1 



2AL 



W6 



W6b 






--W6C 

1 


0 




1 . 2 

--W6a 


3 









-AL 




W7b 



--W7a 



2AL 



W7 



-W7c 



-Ai. 



[Ell 2] 



[013] 



21 



7 



a 



,22 



.23 



24 



fl« nc] . 




10 


4.38 


20 


4.43 


30 


4.48 


40 


4.54 


50 


4.59 




-28 



[HI 8] 
W2b 









0 


1 2 3 



AL 



W2a 



(9) 



ftffl 2002-19103 



[016] 



[ID 1 7] 



[[22 0] 



4a 4b 4c 4d 4e 



.W1 




12al 12bl 12cl 12d\ 12el 
5a 5b 5c 5d Se 

(a) 



i— 2 
i— 1 

i 

1+1 
i+2 



^W1 

innnnnnp 



ififinnnni 1 - 



wi 

'+3 -jinnnnfip- 



ifinnnnnp 



a 

A 



6 a £ cT^ 



1 2 3 4 5 6 7 



1/3133 



4a 4b 4c 4d 





